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This Directory 


lists over 2000 tube substitutions having replacement possibilities 


for emergency servicing of civilian receivers. Including all RCA 


Receiving Tubes and arranged for easy reference, the list will 
greatly assist radio service men in quickly selecting a suitable 


substitute type. 


EXPLANATION OF NUMBERS INDICATING CHANGES 


In making such substitutions, it may be necessary to 
make certain basic changes in every receiver. Such 
changes are indicated by numbers shown in the 
change’ column of the list. Their significance is ex- 
plained below. 


Some substitutions will require circuit changes or ad- 
justments additional.to those indicated in the ‘’change”’ 
column. Before making any substitutions, the service 
man should, therefore, check the ratings and charac- 
teristics of the proposed substitute against the operating 
conditions of the circuit. Convenient references for tube 
ratings and characteristics are the RCA Receiving Tube 
Manual RC-14*, and the RCA Receiving Tube Charac- 
teristic Booklet (Form 1275-B)*. 


Many of the suggested substitutions may cause lowered 


increased distortion, but such substitutions may be 
desirable on the basis that they provide the only method 
by which broadcast receivers can be put in useable 
condition under existing circumstances. 


1 signifies that space limitations must be considered, 
because the substitute type is appreciably larger in 
size than the type to be replaced. Small differences 
in overall length or diameter have been disregarded 
since, ordinarily, such differences do not in themselves 
affect interchangeability. They may, however, affect 
some shielding changes. 


2 indicates that wiring changes will be required. Such 
changes may include any of the following items: 
(1) lengthening of top-cap lead; (2) changing from top- 
cap connection to a socket-terminal connection, or vice 
versa (if change is from single-ended metal type to a 
top-cap type, it may be necessary to use a suitably 
shielded lead to the top-cap); or (3) rewiring of socket 
(except for filament or heater-circuit changes which are 
considered under "change number” 3). CAUTION: When 
wiring changes are made, it may also be necessary to 
remove wiring connections utilizing spare terminals of 
the socket. Special attention should also be given to 
the pin No. 1 connection of octal-base types, because in 
different circuits this pin may be used to ground the 


* Available through RCA Tube Distributors or direct from Commercial 
Engineering Section, Radio Corporation of America, Harrison, N. J. 
The RC-14 is $0.25 postpaid. Single copy of Form 1275-B is free on 
request. 


shield, left floating, or made a high-potential common 
tie. The particular arrangement used in the receiver 
and its relation to the substitute tube will determine 
what has to be changed in order that proper connec- 
tions for the substitute type can be made. 


3 indicates that filament- or heater-circuit changes will 
be required to provide the proper voltage or current for 
the substitute type. When heaters are connected in 
parallel, a substitute type with lower heater voltage 


than the type to be replaced may be used if a series . 


resistor of proper value is inserted in one of the heater 
leads. When heaters are operated in series, a sub- 
stitute type with different heater rating than the type 
to be replaced may be used by adding series and/or 


GT , shunt resistors to the heater string. Sample calculations 
receiver sensitivity and lowered power output with 


of series- and shunt-resistor values are shown on page 
16. When shunt or series resistors are added to the 
heater circuit, leave ample space around them for 
adequate ventilation. The practice of using shunt re- 
sistors is suggested only as an emergency measure, 
because the heater-string current during the warm-up 
period does not always divide proportionately between 
the heater and its shunt resistor. As a result, the heater 
may be temporarily but seriously overloaded. 


4 indicates that socket changes will be required unless 
suitable adaptors can be procured. The use of adaptors 
may be restricted in some receivers by lack of space 
or other considerations such as alignment difficulties 
caused by capacitances added to the input and output 
circuits by the adaptor. 


Supplemental Notes 


In making substitutions for Power Output Types, the 
service man may find that the load resistance for the 
tube to be replaced is not suitable for use with the 
substitute type. When it is impractical to change the 
load resistance to the required value, some benefit 
may be obtained by adjusting the grid bias to give 
lowest distortion, but in so doing, care should be taken 
to not exceed the dissipation ratings of the tube. Also, 
if the substitute type has greater power-handling capa- 
bility than the tube to be replaced, the current drain 
of the substitute tube must be kept within the current- 
delivering ability of the power supply in the receiver. 
(Continued on page 13) 


Information contained herein is based on our best engineering experience, 
but no responsibility is accepted for errors or unsatisfactory results. 
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1. Space limitations. 3. Filament voltage and/or current changes. 
2. Wiring changes. 4. Socket change. 
For explanation of these changes, see page 2. 


eee 


To Replace 
These 
RCA 
Types 


With Changes 
Indicated 
Below 


See pp. 14-15: 
See pp. 14-15: Key 49 
See pp. 14-15: Key 26 
See pp. 14-15: Key 38, 51 
1C5-GT/G 


Key 20 


See pp. 14-15: 
1C5-GT/G 


See pp. 14-15: 
1C5-GT/G 


1,4 
Key 12, 14, 17 


See pp. 14-15: Key 2 


*Pentodes under Type 6C6 may also be used as a 
substitute for this type when they are connected 
as triodes (screen and suppressor tied to plate). 
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1. Space limitations. 
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3. Filament voltage and/or current changes. 
4. Socket change. 
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*Pentodes under Type 6C6 may also be used as a 
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Space limitations. 3. Filament voltage and/or current changes. 
Wiring changes. 4. Socket change. 


For explanation of these changes, see page 2. 
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*Pentodes under Type 6C6 may also be used as a 
substitute for this type when they are connected 
as triodes (screen and suppressor tied to plate). 
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1. Space limitations. 
2. Wiring changes. 


3. Filament voltage and/or current changes. 
4. Socket change. 
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1. Space limitations. 3. Filament voltage and/or current changes. 
2. Wiring changes. 4. Socket change. 
For explanation of these changes, see page 2. 
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3. Filament voltage and/or current changes. 
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See pp. 14-15: Key 28- 4] 


> > 


See pp. 14-15: Key 2 
6AES-GT/G 


rs 


NPP WNOND ~ 


~~ 


6P5-GT/G 
6SN7-GT 
12JS-GT Uae 12SQ7-GT/G 
12SN7-GT 4 75 
See pp. 14-15: Key 32, 


a RR oo 
nS 


> > 


» 


Pm Om wo Co 


> > 


3,4 
3,4 
See pp. 14-15: Key 44-50 


*Pentodes under Type 6C6 may alsobe usedasa |. . Space limitations. 3. Filament voltage and/or ¢urrent changes. 
substitute for this type when they are connected . Wiring changes. 4. Socket change. 
as triodes (screen and suppressor tied to plate). For explanation of these changes, see page 2, 


RCA TUBES 


To Replace With Changes To Replace With Changes To Replace With Changes 
These : These These : 
Indicated Indicated Indicated 
RCA Below RCA Below RCA Below 
Types Types 
12F5-GT—Continued 12SA7—Continued { 
12SF5-GT 7Q7 3,4 
“See pp. 14-15: Key 28-41 See pp. 14-15: Key 20-24 


12SA7-GT/G 


Types 


6SA7-GT/G 
7Q7 
See pp. 14-15: Key 7 


6AES-GT/G 
See pp. 14-15: Key 32, 40 


See pp. 14-15: Key 47, 48 


6SL7-GT 
12SL7-GT 3,4 
Key 33, 41 : ei 6F5-GT/G 
6K5-GT/G 
6SF5 
6SF5-GT 


12SF5-GT 
See pp. 14-15: Key 28-41 


6K5-GT/G 
6SF5 
6SFS-GT 
6SA7-GT/G 
See pp. 14-15: 


See pp. 14-15: 


25A7-GT/G 
See pp. 14-15: 


12SK7-GT/G 
14A7/12B7 


NHwWwON 
OS i OO 


; 12J7-GT 
See pp. 14-15: Key 44- nema 


Go 


12SN7-GT 
See pp. 14-15: 


25B8-GT 
See pp. 14-15: 


*Pentodes under Type 6C6 may also be used as a eye Es : : 
Subsitute dor dls type laren aiheyiere:comnceied 1. Space limitations. 3. Filament voltage and/or current changes. 


as triodes (screen and suppressor tied to plate). 2. Wiring changes. 4. Socket change. 


TUBE SUBSTITUTION DIRECTORY 


To nay eh bg With Changes To Replace Use With Changes To Replace Use With Changes 
ese ese Indicated These These indicsind These These Indi A 
RCA RCA RCA RCA icate: RCA. RCA ndicated 


Below Below 


Types Types Types Types Types 


et a ee ae 25A6-GT/G 
M19: 25C6-G 
Ae Rae ' 5 25L6 


wih cee RON. 25L6-GT/G 


IOR7AGT/ Grane 2 SOZA-GT. dete. 3,4 Soho ee 3,4 
12SK7-GT/G B525-GT/Grien i 3,4 SOLG-GT/ Grate. 2 3 
NAA 2B ie ee 4 CNS VAC Vague © S75 2 Lip 4 Rae Bt aoe 


Wee mean eth A Sars Reine Toner See pp. 14-15: Key 12, 14 


See pp. 14-15: Key 44 50 14A7/12B7 6D6 123.4 25B8-GT............. WASH CH Rima hat ated 3 
12SK7-GT/G..... 6D6 TOR he Mar hee oe Sey geal Ba 1950, 4 See we ota 

Gre 1,23, 4 BRT saa PONS 2,3, 4 AG ee OAS BT ced ae 2) 

re Oe 2,3 CIS ew Ur. O34 

GRC Bh 32 Ade: 17238 CRT DASE 25A6-GT/G 

ORIG 2 A eee 2,3 Ge MnO A 2,3,4 25B6-G 

(Sy) aie 2 seca 2,3 6S7-Gi Ms edn. 1'2,3,4 25L6 

BST Mae Peer hea BSK Jie ee 3,4 25L6-GT/G 

BST bo eee 3 6SK7-CT/Gim 3,4 Sees vac a 3,4 

BSK7-GT/Gyr wae. 3 otey pecan eae 3.4 SONG ter: 

BSS7 oases 3 GUC aoe cele Oy Ge oe 


nha ean es eee Ya es ee ee te eae i ie Me Clb FMA ZONA lin wnasectesee, SSA Er nil | | Pi MWA ccs cccceheaneseen BOND, cao necuserewasccecnees 


Ze al (een a? eed ee Me ee Mer tre SIZ Se 


12SK7 12SK7-GT/G ©... 4 
TAATYIOBT oscesn. Nes Me ae 


Ee he CATAL ESTE 96 SR RVR aioe? We int TES MBE ae ara c) © oem comer 
pica * Ce , =5 25L6-GT/G 
14-1 44- 50 
ee pp. ey Geen aa we Vance OO a ae 3, 4 Sigy Vey Maia aoa 
12SL7-GT........... 6SE/-Gine ee 3 WES Cop are Mes. SWE I Grr Reais cok CORIe teat oe Mine as oe ay 
TOYO fhe Se enon ste Vetere pe 48 lea ao pepe, |B DeSean Aaa 9-077 or Are SecA RCH MRED eit RNR MDS oye URC CSR ac 


L eee ee ret ae Sed pp. 14-15: Key 10 


1A 7-GT- se). 213 oe 35 : 
See pp. 14-15: Key 33, 41 See pp. 14-15: Key 42-44, 50 i 


SIS Oem Ney al eel 3 : LOA b i ee ee 3 


6SQ7-GT/G .......... 3 25L6-GT/G 
ACE eee WAS SOA errs eae Slee: 3,4 
TEC eat e4. BSLE-GT/G oe cneen 3 ee ey 


MMOTGT/G 2 SOLG-GT iy aescteacserssn: 3 asY5i oS 2525 
FESOLGCTI/G See pp. 14-15: Key 12, 14 ISTE Sete eis 4 
peti 95 A Poe ne CTE . TOAR. ent Suk, rive feye eum ey 
SOY6-GT/G ......... 3,4 
O5BG Ge a. 1 SOZ7Ge aie 3,4 
sa gs aang Rape gana in SCR mes 1 WIZE GT/G Se 3,4 
vial. ee was See pp. 1415: Key 5 


6O7-G Tee er ee 28 25L6-GT/G AAG eee Ce 
6507 ar eae 3 COT, What Semen ht OF pee. ooh ee Lee egal OD 7Gei Son wae Sense 
65O7-GCT/G. ts 3 35L6-GT/G ...........- 3 GT/G ae 
LGA tie AO PREV tii". quhit, Aly ike “We PRO! Showa c eects. S0Y6-G1/G. 34 
TASS Weed Sp boa 3,4 SGT oneness 3 S027 ne 3,4 
7C6 BNA See Pp. 14-15: Key he 14 117Z6-GT/G hemi zy 4 
WO7-GT/G oes 2 QEAI.GT/G ms. G2L7GT ee. 3 See pp. 14-15: Key 5 
12SQ7-GT/G TOL To eee Jane AR? Mae PTT? ean chs a eS 
ae TR DLS ri 1,2,3.4 117L7/M7-GT ........ YR ta ie SR TEE ee SE aah 1 salabels ollie) Pale 
See pp. 14-15: Key 32, 40 VUZN7-G1) eae 2S 25Z6-GT/G 
LZPUGTs ee 2,3 

V2SRIn 8a CCT ties ne eae, iy yee cee 14.15. Key 13, 18 SOY6-GT/G sesse.o-:-- 3 
6h] ate ee 2,3 PP: Rin ieaoe BOTT gS hae 1,2,3 
CRTC ae 2-8 25AC5-GT/G.... GAC5-GT/G .......... 3 WIZ6-GT/G 2... 3 
SS3 5 UA Past ee eh ema 3 See pp. 14-15: Key 10 See pp. 14-15: Key 5 


1. Space limitations. 3. Filament voltage and/ or current changes. 
2. Wiring changes. 4. Socket change. 
For explanation of these changes, see page 2. 


| 


To Replace 
These 
RCA 
Types 


25Z6-GT/G........ 


35L6-GT/G........ 


With Changes 
Indicated 
Below 


50Y6-GT/G 
50Z7-G 
117Z6-GT/G 
See pp. 14-15: Key 5 


56 
See pp. 14-15: Key 28-41 


1H4-G 
See pp. 14-15: Key 28, 32 


See pp. 14-15: Key 8 


SEI EAE ee MRC Raa! 3,4 
. 14-15: Key 42-44, 50 


25A7-GT/G 
70L7-GT 
117L7/M7-GT 


He ek 2,3 
See pp. 14-15: Key 13, 18 


See pp. 14-15: Key 14, 19 


See pp. 14-15: Key 42-44, 


24-A 
See pp. 14-15: Key 42-44, 


25L6-GT/G 
35L6-GT/G 


See pp. 14-15: Key 1, 5 
See pp. 14-15: Key 43, 50 


To Replace 
These 
RCA 
Types 


RCA TUBES 


6)5-GT/G 
6L5-G 
6P5-GT/G 


12J5-GT 
12SN7-GT 


12SK7-GT/G 
14A7/12B7 


With Changes 
Indicated 
Below 


To Replace 
These 
RCA 
Types 


42—Continued 


seen rceeeeccoecoes 


With Changes 
Indicated 
Below 


25L6-GT/G 
35A5 
35L6-GT/G 
50L6-GT 
See pp. 14-15: Key 12, 14 


35Z5-GT/G 
45Z5-GT 
See pp. 14-15: Key 1 


35Z5-GT/G 
45Z3 ' 
See pp. 14-15: Key 1 


NB Ue aiiaeblbbeny SY 30 2 3,4 
See pp. 14-15: Key 10, 14 


See pp. 14-15: Key 10 


25L6-GT/G 
35A5 
35L6-GT/G 
43 


117Z6-GT/G 
See pp. 14-15: Key 5 


25Z6-GT/G 
50Y6-GT/G 
117Z6-GT/G 
See pp. 14-15: Key 5 


See pp. 14-15: Key 10 


*Pentodes under Type 6C6 may also be used as a 
substitute for this type when they are connected 
as triodes (screen and suppressor tied to plate). 


3. Filament voltage and/or current changes. 
4. Socket change. 


1. Space limitations. 
2. Wiring changes. 


bg Tapes 


TUBE SUBSTITUTION DIRECTORY 


To Replace 
These 
RCA 
Types 


To Replace 
These 
RCA 
Types 


77—Continued 


With Changes 
Indicated 
Below 


See pp. 14-15: Key 28-41 
See pp. 14-15: Key 44-50 
See pp. 14-15: Key 44-50 


See pp. 14-15: Key 10, 14 
25A7-GT/G 


117L7/M7-GT 

117N7-GT 

117P7-GT 

See pp. 14-15: Key 13, 18 


129SK7-GT/G 
14A7/12B7 


12Q7-GT/G 

12SQ7 

12SQ7-GT/G ; 
See pp. 14-15: Key 32, 40 


6AE5-GT/G 


12JS-GT 
12SN7-GT 


See pp. 14-15: Key 2 


To Replace 
These 
RCA 
Types 


With Changes 
Indicated 
Below 


Indicated 
Below 


See pp. 14-15: Key 32, 40 
See pp. 14-15: Key 14 
117L7/M7-GT.... 


117N7-GT 
117P7-GT 
See pp. 14-15: Key 13, 18 


117L7/M7-GT 
117P7-GT 
See pp. 14-15: Key 13, 18 


117P7-GT/G 25A7-GT/G 


117L7/M7-GT 
117N7-GT 
See pp. 14-15: Key 13, 18 


117Z6-GT/G 


25Z6-GT/G 
50Y6-GT/G 


See pp. 14-15: Key 3 


See pp. 14-15: Key 3 


See pp. 14-15: Key 5 
See pp. 14-15: Key 8 
See pp. 14-15: Key 28 


With Changes 


*Pentodes under Type 6C6 may also be used as a 
substitute for this type when they are connected. 
as triodes (screen and suppressor tied to plate). 


EXPLANATION OF NUMBERS INDICATING CHANGES — Concluded 


3. Filament voltage and/or current changes. 
4. Socket change. 


1. Space limitations. 
2. Wiring changes. 


When substitutions are to be made for R-F Amplifier, 
I-F Amplifier, Converter, Oscillator, and Mixer Types, the 
substitute type may have a lower or a higher value of 
transconductance than that of the type to be replaced. 
If the substitute type has a lower value, it may cause 
some loss in receiver sensitivity and possibly impaired 
frequency conversion. In areas relatively close to broad- 
cast stations, satisfactory reception should be obtained, 
but in remote areas, the diminished receiver sensitivity 
may be unsatisfactory. If the substitute type has a 
higher value of ce than the type to be 


replaced, oscillation difficulties may be experienced. 
These can sometimes be corrected by additional shield- 
ing, filtering, or reduction in the screen voltage. In all 
such substitutions, realignment of the receiver is recom- 
mended. 


Substitutions for Audio Voltage Amplifier Types can 
generally be made with satisfactory results because a 
wide variation in gain is usually permissible. If neces- 
sary, the gain obtained with the substitute type can be 
changed by choosing the right combination of B-supply 
voltage, bias, grid resistor, and plate load. 


. -13- 


CLASSIFICATION CHART 
OF RECEIVING TUBES 


This chart classifies RCA Receiving Tubes according to their functions and their 
cathode voltages. It is so arranged as to permit quick determination by the 
equipment designer or tube user of the type designations of tubes applicable to 
specific design requirements. Types having similar characteristics and in the 
same cathode-voltage group are bracketed. 


RR ee es CS ee ee a a 


RECTIFIERS (For rectitiers with amplifier units, see POWER AMPLIFIERS). 


12Z3 
3523 
Half- high-vacuum I-v 35Z4-GT 
Wave 35Z5-GT/G 
45Z5-GT 
4523 


5T4 

5U4-G 

5X4-G 
5Z3 
54 [6X5, ee 84/624} 

high-vacuum swact/G] 6Z5 625 
Full- 5Y3-GT/G 6ZY5-G 
Wave’ are 7Y4 
5Z4 
ever 

83-v 


mercuryevoper ti ats | al Nay Seareee oe So To eee aa 


lgas  st*é‘t*~*sSCSCSX«CCld-Catthoode Types: OZ 4, OZ4-G ine eal 
25Y5 
2525 
| 2526 
Doubler | high-vacuum 25Z6-GT/G 
50Y6-GT/G 
50Z7-G 
117Z6-GT/G 


DIODE DETECTORS (For diode detectors with amplifier units, see VOLTAGE AMPLIFIERS and also POWER AMPLIFIERS). 


el eC A NE SU 
ee aD CRE 


POWER AMPLIFIERS with and without Rectifiers, Diode Detectors, and Voltage Amplifiers 


2A3 
31 45 AS ] 
low-mu 183/483 ‘ 
ee ae ReMi a D3 
Triodes ea a ee 6AC5-GT/G 25AC5-GT/G 
Beam 
Tubes 


high-mu ae i i 16.) [ 6N7, 6A6 [eae 
Pec py ae. 6N7-GT/GJ 627-GL 79 


32L7-GT 

70L7-GT 

(' 17L/ ey 
117P7-GT 
“W7N7-GT 


with rectifier 


1A5-GT/G [ 6F6, 6F6-G, 42 ] 
[ 184, 384*} 6A4 7B5 
1C5-GT/G 6G6-G 12A5 
38 6AG7 89 


[6K6-GT/G, 41] 


ro a ee? ANE 
even [ 6V6 ] [ 25L6 ] 
3Q5-GT/G* 6V6-GT/G 25L6-GT/G 
35A5 
ie ey a | 
INeG 
with diode & triode T 


35L6-GT/G 


50L6-GT 
* tk: See next page. 


CLASSIFICATION CHART OF RCA RECEIVING TUBES 
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ian i cetensvane | er Ae [ERG asesaP Noss | aee-ai7 [Key Nos 


CONVERTERS & MIXERS (For other types used as Mixers, see VOLTAGE AMPLIFIERS). 


| 6A8, 6A8-G ] 7B8 7Q7 12A8-GT/G 
d 6A8-GT, 6A7 
pentagri 2A7 6A7S, 6D8-G [ 6SA7 ] 12SA7 
Convert- [ ] 6SA7-GT/G 12SA7-GT/G 
o | podativoads MONEDA mm e|nc. . PynteKmeKeGeKeGT), | ~ axe" 21 | 
[SEs ccd 
cio nT TEM A Poss | AM TARP oe | cae BB 
naa A I ercy mh ead 
ELECTRON-RAY TUBES 
with remote cot-oftwiode [+i Sid CCC TOC TC 
[with sharp cut-off wide | «| SiS [eens 
Lae iT Rae see elmer swe | 


VOLTAGE AMPLIFIERS with and without Diode CRG UE Ge a) ee ee ee 
TRIODE, TETRODE & PENTODE DETECTORS; CRG UE Ge a) ee ee ee 


1H4.G 27 [6C5, 6C5-GT/G] 7A4 37 
1G4-GT/G [ 30 ] 56 { 6J5, 6J5-GT/G } 6L5-G 12J5-GT 
485 (6P5-GT/G, 76} 6AE5-GT/G 
we sl ae 
ae eee ee 
1B5 6R7, eeu oa 
[iH «| este 6SR7, ous 7E6 [wl wee 
12AH7-GT 
[ 6F8-G, éSN? CT] 12SN7-GT 


6AET-CT eae | 
éAESG eae | 


12SF5 
6F5, 6F5-GT/G 7B4 
ee [Ses 6SF5-GT} \6K5.cT/c} | |2515-GT i. 


with r-f 
pentode 


with power 
pentode 


with power 
pentode & | 1ID8-GT 
diode 


with two 


diodes 


Triodes 
twin plate 


with r-f 
pentode 


with diode & 
r-f pentode 


with diode 


w 


3A8-GT* 
IH5.GT/G 


‘ 6T7-G, 7B6, 7C6 6Q7 
with two 2A6 6B6-G, 6SQ7 | 6Q7-G 
68Q7-GT/G, 75 6Q7-GT 


7 ee a 


6K7, 6K7-G | 7A7 6D 
6E 
58 


wis 
—_ 


recor 


6K7-GT, 78 


1T4 
IP5-GT 


6SS7 [ «s7. [src] 


12B8-GT 


masa! 
a 
Lop) 
w~ 
S 
Q 

A 
>) 


diodes 
remote cut-off 


gg? 
cut-off 
with diode 
with two 
diodes 
6B8, ae oH 
6B7, Hee 


| Pentodes| semi-remote 
cut-off with two 
diodes 
6J7, 6J7-G, 6J7-GT ] 7C7 
Nee te zs Pee 6D7, 6W7-G, 77} 7G7 
AR 6SJ7 6ACT7 
6SJ7-GT 6SH7 6AG5 
si res PRS aa ee nD eR eas ee 
with two [ 1F6 ] 
diodes 1F7-G 


* Filament arranged for either 1.4 or 2.8-volt operation. ® Two 6J5-GT/ Gs in one bulb. 4% Two 1F5-G’s in one bulb. 


oa he 


' TYPICALCALCULATIONS bo 


for Adding Series & Shunt 


In order to determine the proper value of series and shunt resistors 
in heater strings, use is made of the following formulas in which 
E= voltage in volts, 1 current in amperes, R = resistance in ohms, 
and W = power in watis. 


w| td 


R == (which may also be written as E=I R or as I= =) 


W=EI (which may also be written as W=I?R or as hfe ) 


0.15 A 


FIG. 1—To substitute a 6.3 v. 150 ma. type for a 12.6 v. 150 ma. type, 
calculate value of the resistor to be added in series with the 6.3-volt 
heater. Using the formula R=E/I, we have 


12:6 50.8 
0.150 


The calculated wattage is WE I or 6.38x0.150—=1 watt, but to 
provide an adequate factor of safety use at least a 2-watt size. 


= 42 ohms. 


FIG. 2—To substitute a 6.3 v. 300 ma. type for a 12.6 v. 150 ma. type 
in string position as indicated, calculate value of resistor R which 
must shunt all components in the heater string except the substitute 
type. Using the formula R—=E/I, we have 
1177633) 
0.150 
The calculated wattage is W==E I or (117—6.3) x0.150=17 watts, 
but to provide an adequate factor of safety use a 50-watt size. The 
resistance to be added in series with the 6.3-volt heater is 
12:66:38 
0.150 


and the calculated wattage is 6.3 x 0.150 = 1 watt, but to provide an 
adequate factor of safety use at least a 2-watt size. 


= 738 ohms. 


= 42 ohms, 


FIG. 3—To substitute a 35 v. 150 ma. type for a 50 v. 150 ma. type, 
proceed as in discussion for Fig. 1. Value of series resistor is 
I0—35 
0.150 


and the calculated wattage is (50—35)x0.150—=2.3 watts, but to 
provide an adequate factor of safety use at least a 5-watt size. 


= 100 ohms, 


FIG. 4—To substitute a 6.3 v. 150 ma. type for a 6.3 v. 300 ma. type, 
calculate value of shunt resistor to be added across the 0.150-ampere 


Resistors to a Heater String 


When the calculated value of resistance is not available in standard 
fixed-resistor sizes, it is suggested that an adjustable resistor be used 
in order to obtain the proper value. The wattage rating of either shunt 
or series resistors should be chosen at about twice the calculated 
value in order to provide an adequate safety factor under condi- 
tions of free circulation of air. A higher factor of safety may be 
required in compact receivers where air circulation is poor. 


As a guide for calculating series- and shunt-resistor values, several 
examples applying to tube substitutions in 150-milliampere and 300- 
milliampere heater strings follow. 


0O.15A —> 0.15 A— 


'2.6V 
SEE TEXT 


7 Vv 


O19 A] 


SEE TEXT 
aye 


92CM-6545 


heater. Using the formula R—E/I, we have 


Sach bee 
0.150 —— 42 ohms. 


The calculated wattage is W=E/I or 6.3x0.150=1 watt, but to 
provide an adequate factor of safety use at least a 2-watt size. : 


FIG. 5—To substitute a 25 v. 300 ma. type for a 50 v. 150 ma. type 
in string position as indicated, proceed as in discussion for Fig. 2. 
Value of shunt resistor R is 
11725 
0.150 
The calculated wattage is (117—25) x 0.15014 watts, but to provide 


an adequate factor of safety use a 50-watt size. The resistance to be 
added in series with the 25-volt heater is 


DOineZo 
0.150 


and the calculated wattage is 25x 0.150 = 3.8 watts, but to provide 
an adequate factor of safety use a 10-watt size. 


seas 613 ohms. 


= 166 ohms, 


FIG. 6—To substitute a 12.6 v. 150 ma. type for a 6.3 v. 300 ma. type, 
proceed as in discussion for Fig. 4. Value of shunt resistor is 

12.6 

aasten nt 

and the calculated wattage is 12.6x0.150—=2 watts, but to provide 
an adequate factor of safety use a 5-watt size. Since the substitute 
type increases the total voltage drop of the string by 6.3 volts, it 
will be necessary to decrease the voltage drop, and hence the re- 
sistance, through the line-voltage dropping device (such as line cord 
or ballast tube) by 6.3 volts, or 6.3/0.3 = 21 ohms, To effect this de- 
crease, the practical solution will usually be found in the use of a 
new line-voltage dropping device whose resistance is 21 ohms less 
than that of the original component. 


